Recent development of single-mode polymer optical fibres, polymer materials and polymer fibre gratings may provide new opportunities for sensor applications. This paper will report the recent progresses in polymer optical fibre areas and discuss their significance and potential for fibre sensor applications.
Introduction
Optical fibre sensing has great potential in most fields of modern science and technology, such as industrial manufacture, civil engineering, military technology, environmental protection, geophysical survey, oil exploration, medical and biological technologies etc. The popular optical fibre sensors include rotation, temperature, strain, stress, vibration, acoustic and pressure sensors etc The application of polymer optical fibre in sensing could be advantageous. A main advantage is its low Young's modulus. The Young's modulus of polymer fibre materials is typically many times less than that of silica glass. Hence, for strain related optical sensor such as fibre hydrophone, polymer optical fibres are intrinsically many times more sensitive to acoustic wave than silica glass fibres [8]. The use of polymer optical fibre in fibre hydrophones could revolutionise the sensor head design because of the much better acoustic compatibility between water and fibre. For the same reason, polymer optical fibre could be advantageous for sensing in environments of liquid and less rigid solid state materials.
Polymer optical fibres
Most of current polymer optical fibres are multimode and PMMA (poly methyl methacrylate)-based. These fibres have optical transmission windows in the visible wavelengths. Nevertheless 0-7803-7289-1/02/$17.0002002 IEEE the loss of the PMMA-based fibres is not particularly low, at a level above 80 per kilometre. It is significantly higher than that of silica-based optical fibres. This could be a factor that limiting the applications of polymer fibre sensor in long length situations.
However, remarkable progress has been made in improving the optical property of polymer fibre materials in recent years. Researchers in Asahi Glass Co. and Keio University in Japan developed excellent fluorinated polymer materials for making very low loss polymer fibres. At the International Polymer Optical Fibre Conference held in Boston, USA, in September 2000, it is reported that fluorinated polymer optical fibre achieved a loss as low as 16dB/km [2] . Fig.1 compares the attenuations of three types of polymer optical fibres. The fluorinated polymer developed by Keio University and Asashi Glass Co has the similar excellent chemical, thermal, electrical and surface properties as conventional fluoropolymers as teflon. In addition to its excellent optical property characterised by its high optical transparency, another very important feature of the material is its very broad transmission window, wide open from the 650nm right up to 1300nm. Theoretically it is even predicted that the loss could be as low as 0.3dB/km [9]. 
Polymer optical fibre Bragg gratings
Optical fibre Bragg grating is one of very useful fibre-optic components for optical fibre communications as well as optical fibre sensing. It has excellent wavelength selectivity in its spectral characteristics. It could be used as sensing elements or optical fibre reflectors for measuring temperature, pressure and strain, hydro-sound and industrial process.
Due to the importance of fibre grating for a great spectrum of applications, the fabrication of 
Prospects of POF sensor applications
Now both polymer optical fibres and polymer optical fibre Bragg grating have been developed to a stage useful for fibre sensor applications. As mentioned above, the low Young's modulus of polymer fibre could be a significant advantage for strain-related sensing applications. Table 1 briefly summarises the relevant characteristics of typical silica and polymer fibres for sensing: 
Since a strain E is related the applied stress o by E = -= -, with E the Young's modulus of material, under a certain stress, a much lower Young's modulus of polymer fibre means much higher strain and thus much higher sensitivity. Moreover, it is possible to tailor the Young's modulus and elasticity of a polymer fibre with readily available synthesis techniques or to select appropriate materials with desirable Young's modulus or elasticity from a wide range of optical polymer materials. This is another important feature that makes polymer optical fibres or polymer fibre Bragg gratings better candidates for sensing in various liquid and elastic material environment, duly covering a full range of strain-related sensor applications.
